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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of 
Engineers,  Washington,  D.C.  20314,  The  purpose  of  a  Phase  I  investi¬ 
gation  is  to  identify  expeditiously  those  dams  which  may  pose  hazards 
to  human  life  or  property.  The  assessment  of  the  general  condition  of 
the  dam  is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation,  and  analyses  involving  topographic  mapping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluations  are 
beyond  the  scope  of  a  Phase  I  investigation;  however,  the  Investiga¬ 
tion  is  Intended  to  Identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  con¬ 
dition  of  the  dam  is  based  on  observations  of  field  conditions  at  the 
time  of  inspection  along  with  data  available  to  the  inspection  team. 

In  cases  tfiere  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  and  safety  of 
the  dam,  removes  the  normal  load  on  the  structure  and  may  obscure  cer¬ 
tain  conditions  tAiich  might  otherwise  be  detectable  if  inspected  under 
the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and 
is  evolutionary  in  nature.  It  would  be  Incorrect  to  assume  that  the 
present  condition  of  the  dam  will  continue  to  represent  th*  condition 
of  the  dam  at  some  point  in  the  future.  Only  through  frequent  inspec¬ 
tions  can  unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or  corrected. 

Phase  I  Inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established 
Guidelines,  the  splllv  y  design  flood  is  based  on  the  estimated 
"Probable  Maximum  Flood"  for  the  region  (greatest  reasonably  possible 
storm  runoff),  or  fractions  thereof.  The  spillway  design  flood  provi¬ 
des  a  measure  of  relative  spillway  capacity  and  serves  as  an  aid  in 
detemining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  Its  general  condition  and 
the  downstream  damage  potential. 
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PHASE  I  REPORT 

NATIONAL  DAM  INSPECTION  REPORT 


NAME  OF  DAM 
STATE  LOCATED 
COUNTY  LOCATED 
STREAM 

DATES  OF  INSPECTION 
COORDINATES 


K-Section  Dam 

Pennsylvania 

Adams 

Tributary  to  Toms  Creek 

April  22,  1981  and  May  12,  1981 

Lat:  39®  44.5'  Long:  77®  22.3' 


ASSESSMENT 


kThe  assessment  of  the  K-Section  Dam  is  based  upon  visual  observations 
made  at  the  time  of  inspection,  review  of  available  records  and  data, 
hydraulic  and  hydrologic  computations  and  past  operational 
performance. 


The  K-Section  Dam  appears  to  be  in  good  condition  and  adequately 
maintained.  No  major  deficiencies  were  observed  during  the  inspection 
which  were  considered  as  significantly  affecting  the  stability  oJ  the 
structure.  Minor  erosion  areas  were  observed  adjacent  to  the  right 
spillway  approach  and  discharge  channel  walls.  No  seepage  was 
observed  during  the  inspection.  A  wet  area  wr.a  observed  along  the 
downstream  toe  of  the  dam.  No  control  exists  for  the  24"  drainline 
through  the  embankment.  A  piece  of  plywood  has  been  bolted  to  the  end 
of  the  pipe  at  the  outlet. 

The  K-Section  Dam  is  a  low  hazard-small  size  dam.  The  recommended 
spillway  design  flood  (SDF)  for  a  dam  of  this  size  and  clasaification 
is  in  the  range  of  the  50-year  storm  to  the  100-year  storm.  No  homes 
or  structures  were  observed  in  the  potential  flood  wave  associated 
with  a  dam  failure.  It  should  be  noted  that  future  development 
downstream  of  the  dam  could  Increase  the  hazard  classification  of  the 
dam.  A  change  in  the  hazard  classification  would  warrant  the  for¬ 
mulation  of  an  emergency  action  plan  to  warn  downstream  residents  of 
imminent  failure  of  dam.  The  spillway  design  flood  has  been 
selected  as  the  10^-year  jtorm. 


The  spillway  and  reservoir  are  not  capable  of  controlling  the  100-year 
storm.  Therefore,  the  spillway  is  rated  as  inadeq^te. 

The  following  recommendations  and  remedial  measures  should  be  insti¬ 
tuted  immediately. 


1.  The  spillway  capacity  should  be  increased  to  provide  adequate 
spillway  capacity  to  pass  the  spillway  design  flood  (100-year  storm). 
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K- SECT I ON  DAM 
PA  1045 

An  investigation  of  overtopping  potential  across  the  west  bank  of 
the  impoundment  should  be  conducted  to  evaluate  this  condition. 
Modifications  to  the  structure,  if  required,  should  be  initiated  Imme¬ 
diately  after  design. 


Positive  upstream  closure  should  be  provided  for  the 
drainline,  or  the  line  should  be  plugged  and  some  other  means  devised 
to  drain  the  reservoir  which  does  not  include  a  pressurised  pipe 
through  the  embankment.. 
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3.  A  regularly  scheduled  maintenance  and  operation  plan  should 
be  prepared  and  implemented  to  insure  continued  safe  operation  of  the 
facility, 

4.  The  observed  erosion  along  the  right  spillway  approach, 
discharge  wall  and  embankment  slopes  should  be  repaired. 

5.  A  safety  inspection  program  should  be  implemented  with 
inspections  at  regular  intervals  by  qualified  personnel. 


SUBMITTED  BY: 


L.  ROBERT  KIMBALL  &  ASSOCIATES 
CONSULTING  ENGINEERS  AND  ARCHITECTS 


R.  Jeffrey  Kimball,  P.E. 
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PHASE  I 

NATIONAL  DAM  INSPECTION. PROGRAM 

SECTION  DAM 
NDI.  I.D.  NO.  PA  1045 
DER  I.D.  NO.  1-84 


SECTION  1 

PROJECT  INFORMATION 


1.1  General. 

a.  Authority.  Tha  National  Dam  Ina pact  ion  Act,  Public  Law 
92-367,  authorized  the  Secretary  of  the  Army,  through  the  Corpa  of 
Englneera,  to  Initiate  a  program  of  Inspection  of  darna  throughout  the 
United  States. 

b.  Purpose.  The  purpose  of  the  Inspection  Is  to  determine  If 
the  dam  constitutes  a  hazard  to  human  life  or  property. 

1.2  Description  of  Project. 

a.  Dam  and  Appurtenances.  The  K-Section  Dam  is  an  earthfill 
dam,  375  feet  long  (Including  spillway)  and  12  feet  high.  The  crest 
width  of  the  dam  Is  28  feet.  The  upstream  an!  downstream  slopes  are 
2H: IV  and  grass  covered. 

The  spillway  for  the  dam  Is  located  near  the  right  abutment.  The 
spillway  consists  of  a  reinforced  concrete  box  structure  through  the 
embankment.  The  structure  is  approximately  38  feet  long  and  has 
dimensions  of  9.8  feet  in  width  with  a  vertical  opening  of  3.8  feet. 

A  24  inch  diameter  steel  outlet  pipe  exists  through  the  embankment  and 
outlets  adjacent  to  the  right  spillway  wlngwall  at  the  downstream  toe 
of  the  dam. 

b.  Location.  The  dam  Is  located  on  a  tributary  to  Toms  Creek 
in  the  Borough  of  Carroll  Valley,  Adams  County,  Pennsylvania.  The 
K-Section  Dam  can  be  located  on  the  Iron  Springs,  PA  U.S.G.S.  7.5 
minute  quadrangle. 

c.  Size  Classification.  The  K-Section  Dam  is  a  small  size  dam 
(12  feet  high,  89  acre-feet). 

d.  Hazard  Classification.  The  Baltimore  District  Corps  of 
Engineers  has  directed  that  the  K-Section  Dam  be  classified  as  a  low 
hazard  dam.  A  golf  course,  State  Route  116  find  local  roads  are 
located  1  mile  downstream  of  the  dam*  Minimal  economic  loss  would 
occur  if  the  structure  should  fail. 


e.  Ownership.  The  K-Sect ion  Dam  la  owned  by  The  Borough  cf 
Carroll  Vallay.  Correspondence  should  ba  addrtssad  Co: 

Carroll  Vallay  Borough 
Box  127 

Fairfield,  Pannsylvania  17320 
717/642-8269 

f.  Purpose  of  Dam.  The  dam  was  originally  constructed  for  the 
purposes  of  recreation  and  real  estate  development*  The  dam  Is  pres¬ 
ently  used  for  recreation. 

g.  Design  and  Construction  History*  Based  on  information  con¬ 
tained  In  the  PennDER  files*  it  appears  as  though  the  construction  of 
the  dam  began  prior  to  1970.  Mo  information  is  available  regarding 
the  construction  of  the  dam.  The  design  of  proposed  modifications  to 
the  dam  was  completed  by  Evans,  Hagan  and  Holdefer,  Inc.,  Baltimore, 
Maryland.  A  June  11,  1970  memo  contained  in  the  DER  files  lnilcates 
that  the  da.i  was  inspected  due  to  a  complaint  from  a  downstream  pro¬ 
perty  owner.  It  was  noted  chat  no  permit  was  granted  for  the 
construction,  and  it  was  recommended  that  the  owner  (Charnita,  Inc.) 
be  ordered  to  breach  the  dam  and  apply  for  a  permit. 

An  application  for  a  permit  was  made  by  Charnita,  Inc.,  in  January 
of  1971.  A  report  upon  the  application,  dated  May  9,  1972,  Indicates 
that  the  existing  spillway  did  not  meet  the  current  design  capacity. 

A  new  spillway  was  designed  for  the  structure  and  modifications  to  the 
existing  embankment  were  discussed.  The  modifications  to  the  existing 
embankment  and  construction  of  a  new  spillway  were  never  completed. 

The  Borough  of  Carroll  Valley  obtained  ownership  of  the  structure 
in  November  1979. 

h.  Normal  Operating  Procedures.  A  resevoir  is  currently  main¬ 
tained  at  the  spillway  crest  elevation.  No  operations  are  conducted 
at  the  dam. 

1.3  Pertinent  Data. 


a.  Drainage  Area. 

b.  Discharge  at  Dam  Site  (cfs). 

Maximum  flood  at  dam  site 
Drainline  capacity  at  normal  pool 
Spillway  capacity  at  top  of  cLm 
Other  (flow  over  the  west  bank) 
Combined 


0.9  square  mile 


Unknown 

Unknown 

371 

104 

475 


c.  Elevation  (U.S.G.S.  Datum)  (feet).  -  Field  survey  based  on 
elevation  of  spillway  crest,  elevation  577.7  (design  drawings-proposed 
modifications). 
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Top  of  dam  ~  low  point 
Top  of  dam  -  design  height 
Pool  at  tiaa  of  ina pact  ion 
Spillway  craat 

Maximum  pool  ~  dasign  surcharge 
Full  flood  control  pool 
Normal  pool 

Upstream  portal  “  24"  drainlina 
Downatraam  portal  -  24"  drainlina 
Straambed  at  cantarlina  of  dam 
Maximum  tail water 
Toa  of  dam 

d.  Raaarvolr  (faat). 

Length  of  maximum  pool 
Langth  of  normal  pool 

a.  Storage  (acra-faat). 

Normal  pool  (spillway  craat) 

Top  of  dam 

f .  Raaarvoir  Surfaca  (acraa). 

Top  of  dam  (low  spot) 

Normal  pool 
Spillway  craat 

8*  Dam. 


Type 

Length  (including  spillway) 

Height 

Top  width 

Side  slopes  -  upstream 

-  downstream 

Zoning 

Impervious  core 
Cutoff 

Grout  curtain 


582.0 

582.5 
577.7 
577.7 
Unknown 
N/A 
577.7 
Unknown 

569.6 
Unknown 
Unknown 
569.6 


1500 

1200 


26 

89 


20 

10 

10 


Earthfill 
375  feet 
12  feat 
28  faat 
2H:  IV 
2H:  IV 
Unknown 
Unknown 
Unknown 
Unknown 


h.  Raaarvoir  Drain. 


Type 

Length 

Closure 


24"  diameter 
steal  pipe 
60  feet 

Plywood  bolted 
on  downstream 
end  of  pipe 
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Access 

RsgulsCing  facilities 
i.  Spillway. 

Type 

Length  (crest) 

Crest  elevation 
Upstream  channel 

Downstream  channel 


Downstream  toe 
None 


Reinforced  concrete 
box  structure 
9.8  feet 
577.7 

Lake 

(unres tricted) 
Tributary  to 
Toma  Creek 
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SECTION  2 
ENGINEERING  DATA 


2.1  Design.  Review  cf  available  information  in  the  files  of  the 
Commonwealth  of  Pennsylvania,  Department  of  Environmental  Resources, 
revealed  that  some  correspondence,  pezmit  information  and  limited 
design  drawings  were  available  for  review.  Selected  drawings  relative 
to  the  existing  structure  and  proposed  dam  are  located  in  Appendix  E 
of  this  repor4’. 

2.2  Construction.  No  information  was  available  regarding  the 
construction  of  the  dam. 

2.3  Operation.  No  operations  are  conducted  at  the  dam. 

2.4  Evaluation. 


a.  Availability.  Engineering  data  were  provided  by  the  PennDER, 
Bureau  of  Dams  and  Waterway  Management.  The  borough  manager  of  the 
Borough  of  Carroll  Valley,  Mr.  Aylwyn  Williams,  was  interviewed  to 
obtain  data  relative  to  the  dam.  Mr.  Williams  did  not  supply  any 
additional  Information. 

b.  Adequacy.  This  Phase  I  Report  is  based  on  the  visual  inspec¬ 
tion  and  hydrologic  and  hydraulic  analysis.  Sufficient  information 
exists  to  complete  a  Phase  I  Report. 


SECTION  3 
VISUAL  INSPECTION 


3.1  Finding!. 

a.  General.  The  onsite  Inspection  of  K-Section  Dam  was  cor* 
ducted  by  personnel  of  L.  Robert  Kimball  and  Associates  on  April  22, 
1981  and  Hay  12,  1981.  The  inspection  consisted  of: 

1.  Visual  inspection  of  the  retaining  structure,  abutments  and 
toe. 

2.  Examination  of  the  spillway  facilities,  exposed  portion  of 
any  outlet  works  and  other  appurtenant  works. 

3.  Observations  .affecting  the  runoff  potential  of  the  drainage 
basin. 

4.  Evaluation  of  the  downstream  area  hazard  potential. 

b.  Dam.  The  dam  appears  to  be  in  good  condition.  Fran  a  brief 
survey  conducted  during  the  inspection,  it  was  noted  that  the  low  spot 
on  the  crest  of  the  dam  was  located  adjacent  to  the  spillway.  A  paved 
roadway  exists  along  the  entire  length  of  the  crest.  The  upstream  and 
downstream  slopes  of  the  dam  were  measured  to  be  2H: IV.  It  was  noted 
that  the  slopes  were  grass  covered,  and  no  riprap  existed  along  the 
upstream  slope  of  the  dam.  Design  drawings  located  in  Appendix  E 
indicate  that  riprap  was  to  be  added  to  the  upstream  slope  but 
apparently  was  never  completed.  A  wet  area  was  observed  beyonl  the 
downstream  Coe  of  the  dam.  It  was  noted  during  the  inspection  that 
the  wet  area  was  probably  due  to  runoff  from  the  left  abutment  and 
poor  drainage  from  the  area. 

The  top  of  dam  survey  from  that  area  was  continued  around  the 
west  bank  of  the  lake.  This  area  would  possibly  be  overtopped  prior 
to  overtopping  of  the  main  earthen  embankment  section.  Overtopping  in 
this  area  would  not  be  detrimental  to  the  stability  of  the  main 
earthen  embankment  section.  The  area  is  an  open  field,  grass  covered 
and  gently  sloped.  No  seepage  was  observed  on  the  main  earthen 
embankment  section. 

c.  Appurtenant  Structures.  The  spillway  for  the  dam  is  located 
near  the  right  abutment  of  the  dam.  The  spillway  consists  of  a  rein¬ 
forced  concrete  box  culvert  structure  through  the  embankment. 

Concrete  wlngwalls  exist  at  the  entrance  to  the  culvert.  The  culvert 
opening  is  9.8  feet  wide  and  3.8  feet  high.  The  length  of  the  culvert 
is  approximately  27.5  feet.  The  outlet  channel  for  the  spillway  con¬ 
sists  of  a  concrete  lined  channel  lying  on  a  2H:1V  slope.  A  near 
horizontal  concrete  pad  exists  at  the  bottom  of  the  slope  for  a 
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distance  of  approximately  7  feet  beyond  the  toe  of  the  channel  elope. 
The  reinforced  concrete  culvert  serves  as  a  bridge  for  the  roadway 
located  along  the  crest  of  the  dam.  The  outlet  for  the  24"  steel 
drainline  pipe  is  located  approximately  10  feet  to  the  right  of  the 
spillway  discharge  channel.  The  shut-off  for  the  drainline  consisted 
of  a  piece  of  plywood  bolted  to  the  end  of  the  pipe.  Minor  erosion 
areas  were  observed  adjacent  to  the  spillway  approach  and  discharge 
channel  walls  on  the  embankment. 

d.  Reservoir  Area.  The  reservoir  area  was  observed  as  con¬ 
sisting  of  open  fields  and  residential  areas.  The  reservoir  slopes 
are  moderate  and  are  not  susceptible  to  landslides  which  would  affect 
the  storage  volume  of  the  reservoir  or  overtopping  of  the  dam  by 
displacing  water. 

e.  Downstream  Channel.  The  downstream  channel  for  the  R-Sectlon 
Dam  consists  of  a  tributary  to  Toms  Creek.  A  golf  course.  State  Route 
lib  and  local  roads  are  located  approximately  1  mile  downstream  of  the 
dam.  No  homes  were  observed  along  the  stream  immediately  downstream 
of  the  dam.  Minimal  damage  would  occur  to  downstream  properties 
should  the  structure  fall. 

3.2  Evaluation.  In  general,  the  dam  and  appurtenant  structures 
appear  to  be  in  good  condition.  No  seepage  was  observed  on  the 
downstream  slope  or  along  the  toe  of  the  embankment  section.  Minor 
erosion  was  observed  along  the  upstream  slope  of  the  dam.  Erosion  on 
the  embankment  slopes  were  observed  adjacent  to  the  right  spillway 
approach  and  discharge  channel  walls.  The  erosion  should  be  repaired. 
The  closure  facilities  for  the  24"  steel  pipe  consist  of  a  piece  of 
plywood  bolted  to  the  end  of  the  pipe.  The  closure  was  apparently 
meant  to  be  a  temporary  measure.  A  permanent  upstream  shut-off  should 
be  provided  for  the  line. 

The  wet  condition  of  the  area  along  the  downstream  toe  of  the  dam 
was  considered  as  being  caused  by  surface  runoff  from  the  left 
abutment.  No  major  problems  were  anticipated  due  to  the  runoff. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Procedures.  The  reservoir  is  asintaloed  st  th*  spillway  crest 
elevation.  No  other  procedures  are  conducted  at  the  dam. 

4.2  Maintenance  of  the  Daa.  Maintenance  of  the  dan  is  considered 
fair.  No  planned  maintenance  schedule  exists  for  the  dan. 

4.3  Maintenance  of  Operating  Facilities.  There  is  no  planned  main¬ 
tenance  of  the  operating  facilities. 

4.4  Warning  System  in  Effect.  There  is  no  warning  system  in  effect 
to  warn  downstream  residents  of  large  spillway  discharges  or  Imminent 
failure  of  the  dam. 

4.5  Evaluation.  No  maintenance  of  the  dam  or  operating  facilities  is 
conducted.  A  planned  maintenance  and  operational  procedures  program 
should  be  prepared  and  implemented  at  the  dam. 

An  emergency  action  plan  should  be  available  for  every  dam  in  the 
high  and  significant  hazard  categories.  Such  plans  should  outline 
actions  to  be  taken  by  the  operator  to  minimize  downstream  effect  of 
an  emergency,  and  should  Include  an  effective  warning  system.  No 
emergency  action  plan  is  required,  but  the  owner  should  be  aware  that 
development  downstream  of  the  dam  could  increase  the  hazard  classifi¬ 
cation  of  the  dam  and  an  emergenccy  action  plan  will  be  required  at  that 
time. 


SECTION  5 

HYDRAULICS  AND  HYDROLOGY 


5. 1  Evaluation  of  Features. 


a*  Design  Data.  No  Information  was  availble  relative  to  the 
hydraulic  design  of  the  spillway.  The  available  data  agree  with 
measurements  taken  during  the  inspection  relative  to  the  spillway 
dimensions.  A  detailed  design  for  a  proposed  spillway  exists  In  the 
DER  files.  The  proposed  design  Is  located  in  Appendix  E  (page  E-3). 
The  proposed  spillway  was  never  constructed. 

b.  Experience  Data.  No  rainfall ,  runoff  or  reservoir  level  data 
were  available.  The  spillway  reportedly  has  functioned  adequately  In 
the  pest. 


c.  Visual  Observations.  The  spillway  appeared  to  be  in  good 
condition  and  adequately  maintained.  The  spillway  consists  of  a  rein¬ 
forced  concrete  box  culvert  structure.  The  inlet  for  the  culvert  was 
measured  to  be  9.8  feet  wide  and  3.8  feet  high.  The  culvert  is 
approximately  27.5  feet  long. 

The  low  spot  on  the  embankment  crest  was  observed  to  be  located 
adjacent  to  the  spillway.  It  was  observed  during  the  inspection  that 
during  periods  of  excessive  inflow  to  the  reservoir,  water  would  flow 
from  the  reservoir  across  the  west  bank  of  the  impoundment  prior  to 
overtopping  of  the  main  earthen  embankment  section.  Flow  across  the 
west  bank  of  the  impoundment' would  be  across  an  open  field  gently 
sloped  and  grass  covered.  Flow  across  the  area  would  discharge  away 
from  the  main  earthen  embankment  section  and  may  not  affect  the  stabil¬ 
ity  of  the  dam. 

d.  Overtopping  Potential.  Overtopping  potential  was  investi¬ 
gated  through  the  development  of  the  100  year  flood  (peak  Inflow)  for 
the  region. 

The  Corps  of  Engineers,  Baltimore  District,  has  directed  that  the 
100  year  flood  be  computed  by  two  methods  and  the  average  value  used 
to  analyze  the  spillway  adequacy,  the  two  sources  of  data  used  to 
determine  the  100  year  peak  inflow  are;  (1)  Resource  Bulletin  No.  13 
and  (2)  Hydrologic  Study  (Typical  Storm  Agnes)  prepared  by  the  N.A.D. , 
Corps  of  Engineers,  1975. 

5.2  Evaluation  Assumptions.  To  enable  completion  of  the  hydraulic 
and  hydrologic  analysis  for  this  structure,  it  was  necessary  to  make 
the  following  assumptions. 

1.  The  pool  elevation  in  the  reservoir  prior  to  the  storm  was 
assumed  to  be  at  the  spillway  crest  elevation,  577.7. 
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2.  Th«  cop  of  dav  was  considered  to  be  Che  low  spoc  on  che 
embankment  cresc  sc  elevation,  582.0. 

3.  The  wesc  benk  of  Che  reservoir  was  considered  s s  being 
cspeble  of  suscsining  flow  from  che  reservoir  for  sn  undetermined 
depch  end  dura cion. 

5.3  Summery  of  Overtopping  Analysis.  Complete  summery  sheecs  for  che 
hydraulic  end  hydrologic  Analysis  and  compuCer  output  ere  prase need  in 
Appendix  D. 


Peak  inflow  (100-year  storm)  590  cfs 
Spillway  capacity  (culvert)  371  cfs 
Discharge  over  wesc  bank  104  cfs 
Combined  capacicy  475  cfs 


a.  Spillway  Adequacy  Rating.  The  Spillway  Design  Flood  (SDF) 
is  based  on  Che  hazard  and  size  classification  of  Che  dam.  The  recom¬ 
mended  spillway  design  flood  for  a  dam  of  this  size  and  classification 
is  in  che  range  of  50-year  storm  to  che  100-year  storm.  Ac  che  time  of 
Che  inspection,  there  were  no  homes  observed  within  the  anticipated 
flood  plain  of  che  dam.  The  spillway  is  not  capable  of  safely  passing 
che  Spillway  Design  Flood  (100-year  storm).  The  spillway  design  flood 
is  based  on  Che  currently  limited  downstream  development  and  has  been 
selected  as  the  10O*year  storm.  Based  on  the  following  definition 
provided  by  the  Corps  of  Engineers,  the  spillway  is  rated  as  inade¬ 
quate  as  a  result  of  our  hydrologic  analysis. 

Inadequate  -  All  low  hazard  dams  which  do  not  pass  the 
spillway  design  flood  (100-year). 
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SECTION  6 

STRUCTURAL  STABILITY 


6. I  Evaluation  of  Structural  Stability. 

a.  Visual  Observations.  Several  erosion  areas  were  observed 

on  the  embankment  crest  or  slopes*  Minor  erosion  areas  were  observed 
adjacent  to  the  right  spillway  approach  and  discharge  channel 
wingwalls  on  the  embankment  slopes.  No  seepage  was  observed  at  the 
time  of  the  inspection.  A  wet  area  was  observed  along  the  downstream 
toe  of  the  dam,  but  it  was  noted  that  the  wet  area  was  due  to  runoff 
from  the  left  abutment. 

b.  Design  and  Construction  Data.  Only  limited  design  data  were 
available  for  review.  Design  drawings  relative  to  proposed  modifica¬ 
tions  to  the  dam  are  included  in  Appendix  E,  but  the  proposed  modifi¬ 
cations  were  never  completed. 

The  dam  was  constructed  sometime  prior  to  1970.  The  design  of 
proposed  modifications  to  the  dam  was  completed  by  Evans,  Hagan  and 
Holdlefer,  Inc.,  of  Baltimore,  Maryland.  No  information  was  available 
relative  to  the  construction  of  the  dam. 

c.  Operating  Records.  No  operating  records  exist  for  the  dam. 

d.  Post  Construction  Changes.  No  post  construction  changes  are 
known  to  have  occurred. 

e*  Evaluation.  No  major  deficiencies  were  observed  during  the 
inspection  which  were  considered  as  having  an  Immediate  effect  on 
the  static  stability  of  the  structure.  Since  no  sign  of  instability 
were  noted  during  the  Inspection,  the  K-Sectlon  Dam  is  assumed  to  be 
statically  stable.  No  calculations  were  made  to  document  this 
assumption. 

f.  Seismic  Stability.  The  dam  is  located  in  seismic  cone  1.  No 
seismic  stability  analyses  have  been  performed.  Normally,  it  can  be 
considered  that  if  a  dam  in  this  cone  is  stable  under  static  loading 
conditions,  it  can  be  assumed  safe  for  auy  expected  earthquake 
loading.  Since  the  dam  is  assumed  to  be  statically  stable  at  the  pre¬ 
sent  time,  the  dam  is  assumed  to  be  capable  of  sustaining  potential 
seismic  loadings.  No  calculations  were  performed  to  document  this 
assumption. 


SECTION  7 

ASSESSMENT  AMD  RECOMMENDATIONS / REMEDIAL  MEASURES 


7.1  Dam  Assessment. 

a.  Safety.  Ia  general,  the  dan  appears  to  be  la  good  condition 
end  adequately  Mint  at  nod.  No  aajoc  trosion  araaa  vara  o  baa  nr  ad  on 
tha  alopa  or  craat  of  tha  dam.  Minor  aroalon  araaa  vara  o baa  nr  ad 
adjacant  to  tha  right  aplllvay  approach  and  diacharga  valla.  Tha  aro¬ 
alon  ahould  ba  rapalrad.  No  control  valve  exists  on  tha  dralnllna. 

A  vat  araa  vaa  observed  along  tha  downstream  to  a  of  tha  daa.  Tha 
vat  araa  la  apparantly  dua  to  aurfaca  runoff  froa  tha  laft  abutaant. 

Tha  K-Ssction  Daa  la  a  lov  ha  card-snail  aisa  daa.  Tha  racoa- 
aandad  aplllvay  daalgn  flood  (SDF)  for  a  daa  of  thla  also  and  classi¬ 
fication  is  In  tha  ranga  of  5(>*yaar  storm  to  tha  100-year  storm.  No 
hoaaa  or  structuras  vara  obaarvad  In  tha  potential  flood  vava  asso¬ 
ciated  vlth  a  daa  failure.  It  ahould  ba  noted  that  future  development 
downstream  of  tha  daa  could  increase  tha  hasard  classification  of  tha 
daa.  A  change  in  tha  hacard  classification  would  warrant  tha  for¬ 
mulation  of  an  eaargancy  action  plan  to  warn  downstream  residents  of 
Imminent  failure  of  tha  dam.  The  spillway  daalgn  flood  has  bean 
selected  as  the  100-year  storm. 

Tha  visual  observations ,  review  of  available  data,  hydrologic  and 
hydraulic  calculations  and  past  operational  performance  indicate  that 
the  K-Sectlon  Dam  is  not  capable  of  controlling  the  100- year  storm. 

The  spillway  Is  termed  inadequate. 

b.  Adeqacy  of  Information.  Sufficient  information  is  available 
to  complete  a  Phase  I  report. 

c.  Urgency.  Tha  recommendations  suggested  below  should  be 
implemented  as  soon  as  possibla. 

d.  Necessity  for  Further  Invastigation.  In  order  to  accomplish 
tome  of  the  recommendations /remedial  measures  outlined  below,  further 
investigations  will  be  required. 

7.2  Recommendations /Remedial  Measures. 

1.  Tha  spillway  capacity  ahould  ba  increased  to  provide  adequate 
spillway  capacity  to  pass  tha  spillway  design  flood  (100-year  storm). 
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An  investigation  of  overtopping  potential  ecroee  the  west  bank  of 
the  impoundment  should  be  conducted  to  evaluate  this  condition. 
Modifications  to  the  structure,  if  required,  should  be  initiated  imme¬ 
diately  after  design. 

2.  Positive  upstream  closure  should  be  provided  for  the 
drainline,  or  the  line  should  be  plugged  and  some  other  means  devised 
to  drain  the  reservoir  which  does  not  iuclude  a  pressurised  pipe 
through  the  embankment. 

3.  A  regularly  scheduled  maintenance  and  operation  plan  should 
be  prepared  and  implemented  to  insure  continued  safe  operation  of  the 
facility. 

4.  The  observed  erosion  along  the  right  spillway  approach, 
discharge  wall  and  embankment  slopes  should  be  repaired. 

5.  A  safety  inspection  program  should  be  implemented  with 
Inspections  at  regular  intervals  by  qualified  personnel. 
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APPENDIX  A 

CHECKLIST,  VISUAL  INSPECTION,  PHASE  I 


None 


None 


582 


SECTION  DAM 


ROADWAY 


RAINFALL/ RESERVOIR 


appendix  c 

PHOTOGRAPHS 


INDICATES  PHOTO  LOCATION 


Sheet  1 


K-SECTION  DAM 
PA  1045 


Front 

(1)  Upper  left  -  View  of  spillway  epproech  end  upstream 

slope  of  dam.  View  towards  left 
abutment . 

(2)  Upper  right  -  View  of  downstream  slope  and  toe  area. 

View  towards  the  right  abutment. 

(3)  Lower  left  -  View  of  spillway  discharge  structure. 

(4)  Lower  right  -  View  of  downstream  end  of  24  drainline. 
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APPENDIX  D 

HYDROLOGY  AND  HYDRAULICS 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  0.90  gq.ni.  {moderate  slopes] _ 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY) :  577.7  [26  ac-ft] _ 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY) :  ,  . . 582.0 

ELEVATION  MAXIMUM  DESIGN  POOL: _ Mlxl - 

ELEVATION  TOP  DAM:  582.0  flow  snotl _ _ _ _ 


SPILLWAY  CREST: 

a.  Elevation  _ _ _  _ -  577.7  . . — . —  . -  . —  .  ■ 

b.  Type  _ BtJLafflXced  culaaxt 

c.  Width  _ 9-8  _ 

d.  Length  _ Cnlvo rt  length.  *—27  J  feet- 

e.  Location  Spillover  _ Right  ahutmaat  ...  ■  - 

£.  Number  and  Type  of  Gates  jlaae - - 


OUTLET  WORKS: 

24"  diameter  steel  pipe 

a*  Typ* - ‘Phiough-  tanba-nKmeuL  afrjtftrent  to  "8]riM.may - 

b .  Location  - - Unknown - - - 

c.  Entrance  Inverts _  _  -549^6 - 

d.  Exit  inverts  ,  _  .  34”-  AtaaeSee  otoel-pipe  [ae  ceaeaols] 

e«  Emergency  drawdown  facilities  .  - 


HYDROMETEOROLOGICAL  GAUGES: 


a. 

b. 

c. 


Type  - 

Location 

Records 


None 


None 

NHHe" 


Unfcnown 

MAXIMUM  NON- DAMAGING  DISCHARGE  >  - 


NOTE:  Elevations  refer  to  MSL. 
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General  Geology 


The  K-Section  Dam  is  located  in  the  Trlassic  Lowland  Section,  also 
known  as  the  Gettysburg  Plain,  of  the  Piedmont  province.  This  pro¬ 
vince  is  separated  from  the  Blue  Ridge  province,  which  lies  to  the 
west,  by  a  normal  fault  zone  running  northrsouth.  The  strata  on  the 
west  side  of  this  fault  were  uplifted  during  the  closing  stages  of  the 
Trlassic  period,  forming  the  South  Mountains  of  the  Blue  Ridge 
Province.  Into  the  plain  to  the  east  of  the  fault,  streams  have  cut 
open  valleys  100  to  150  feet  deep,  and  above  it  rise  scattered  hills 
900  to  1,100  feet  in  elevation. 

The  K-Section  Dam  lies  1.5  to  2.0  miles  from  this  normal  fault 
zone.  The  effect  this  fault  may  have  on  the  dam  is  unknown.  The  dam 
is  underlain  by  Upper  Trlassic  Age  strata  which  belong  to  the 
Brunswick  or  Gettysburg  Formation  of  the  Newark  Group.  The  rock  is 
composed  of  brown,  fine  to  coarse  grained  quartzose  sandstone  with 
interbedded  shale  and  limestone  conglomerate.  Limestone  of  Ordivician 
Age  underly  the  Gettysburg  Formation. 


GEOLOGIC  MAP  OF  THE  AREA  AROUND  THE  CALEDONIA  WATER 
COMPANY  DAM  AND  THE  K-SECTION  DAM 
SCALE  1:250,000 
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Diabase 

tf*\rk  Ifni  a.  unfit  nut  to  roar*#  grained; 
nnnpuHi  tt  vkirjiy  of  gray  plugiocluer  felde- 
pur  amt  Murk  or  y,ct  n  iiMpif*. 


,  CAMBRIAN 

sheat  valley  and  piedmont 


Brunswick  Formation  or 
UettyaBurg  Formation 

Hruneu'tck  and  Gcttynburg-Ked  tobruwn, 
fttir  to  Coarer  framed  quart mae  eande tout 
***i(A  red  ehttle  mtrrtu  du:  mtt  rbcdded  ekole 
ft  Mil  lim*’Nl<*lll>  ruNUluMii  mtr  Vf  ONi#  f/MU  rfl 
pebble  conglomerate  1»qc  /Jn'd/fraburp 
A/t-inbrf'  Ah  rmiaipfA  o'  yruy  arkmnc  Hand- 
•luMr  with  iiifi  rbrifi/i'W  red  ehale.  qua rtt 
pebble  conglomerate  and  IttueHtone  am- 
flume  rate 


ta>ckatong  Formation 

Ihtrk  fray  to  Muck,  thick  bedded  argillite 
HMfb  orriMioncf  eonee.of  Iktu  bedded  black 
ehttlr.  locally  hue  f/ur*  f(i|/rra  of  impure 
Innvnlonc  or  cutcureoue  ahale. 


Stockton  Formation  or 
New  Oxford  Formation 

Stockton  it  ml  New  Oxford-  Light  gray  to 
buff  roar  hc  grained  arko*ie  *and*lone  and 
conglomerate,  red  unif  brawn  fine  grained. 
■tliYruu*  wmlafoiir,  u»ul  red  ehulc. 


Antietam  Formation 

Gray,  buff  weathering  q* arteite  and 
quarte  echini. 


Harpers  Formation 

Ihirk  greeniek  gray  phyUite  and  eekiet 
with  (Ain  «Mar(nri  tuyere;  inWh^m 
Montalto  Member  Cm»,  gray  «u arteite. 


Chickiea  Formation  or 
Weverton  Formation 

Vhirkiee-  Light  gray,  hard,  meetive , 
troliiAua*b«ortM0  yuarfiW*  and  Quarts 

•cAtif,  thin  interbedded  dark  elate  at  top; 
conglomerate  (Heltam  Membtr)  al  baee. 
Weverton-  A,’ywtva/*n<  |u  Chickiee ;  gray 
to  purpheh  gray.frtdepatric  quarteiteand 

nirtiuee  conglomerate  in  Aurd  rraiafauf 
acuiUaininy  routidad  iitb&itf;  Mritiitc 
s/ula  and  purplieh  gray,  rumbly,  vourly 
eorted,  arkoeic  aundifoitr*  oud  coneiomar- 
aiee  l Loudoun  Formation)  at  baee. 


Hardy i ton  Formation 

(Juurf«it*  un<A  ronp{om«ra(«  at  <A«  baee. 


